cal University (Nanjing, China). They were kept in plastic cages at 22Ϯ2°C with free access to pellet food and water and on a 12 h light/dark cycle. This study complied with current ethical regulations on animal research of our university and all animals used in the experiment received humane care.
Acetic Acid-Induced Writhing Response in Mice The test was carried out using the Koster's technique. 17) In brief, the tested samples were given orally to the mice fasted for 10 h. Mice were injected intraperitoneally with 0.1 ml/10 g body weight of 0.7% acetic acid solution in saline after oral administration for 1 h. Then the number of writhing events (a response consisting of abdominal wall contraction, pelvic rotation, followed by hind limb extension) was recorded for 15 min. Indomethacin was administrated to mice as a positive-control in this experiment.
Hot Plate Latency Assay in Mice Using the method described in Eddy et al., 18) female mice were placed on hot plate maintained at 55Ϯ1°C for testing. The time between placement and response-e.g., shaking or licking hind paws or jumping was recorded as the hot-plate latency. Mice with baseline latencies of Ͻ10 or Ͼ30 s were eliminated from the study. A manual 60 s cut-off was used to prevent tissue damage. After the determination of baseline response latencies, hot-plate latencies were re-determined at 1 and 2 h after oral administration of tested drugs. Rotundine was administrated to mice as a positive-control in this experiment.
Xylene-Induced Ear Edema in Mice
The xylene-induced ear edema test was performed as described in Dai et al. 19) The tested samples including indomethacin as a positive-control were given orally to the mice fasted for 10 h. One hour later, each animal received 30 ml of xylene on the anterior and posterior surfaces of the right ear lobe. The left ear was considered as control. One hour later, the animals were sacrificed by cervical dislocation and both ears were removed. Circular sections were taken, using a cork borer with a diameter of 7 mm, and weighed. The percentage of ear edema was calculated based on the weight of left ear without xylene.
Acetic Acid-Induced Peritoneal Capillary Permeability in Mice According to a modified method of Whittle, 20) the mice were fasted for 10 h prior to the experiments and the test substances were given orally. Then 1 h after indomethacin was administered, 0.1 ml/10 g body weight of 1% Evans blue dye solution in normal saline was injected intravenously in each mouse, immediately followed by an intraperitoneal injection of 0.1 ml/10 g body weight of 0.7% acetic acid. Twenty minutes later, mice were killed by cervical dislocation. Peritoneal fluids were collected after peritoneal cavity was washed with 5 ml of normal saline, and then centrifuged at 200 g for 10 min. The absorbance of the supernatant was read at 610 nm with Sunrise ELISA Analyzer (Tecan Company, Austria). The vascular permeability was expressed in terms of dye (mg/mouse), which leaked into peritoneal cavity according to the standard curve of Evans blue.
Leukocyte Emigration Induced by CMC-Na The test was carried out using the technique of Qin et al. 21) One hour after being given tested drugs orally, fasted mice were injected intraperitoneally with 0.25 ml/kg body weight of 1% CMC-Na solution (250 mg/kg) in normal saline. Four hours after prednisone acetate was administered, mice were killed by cervical dislocation, 5 ml of normal saline was injected into the peritoneal cavity, and then the washing solution was collected. Twenty microlitres of peritoneal fluid was mixed with 0.38 ml of Turk's solution (0.01% crystal violet in 3% acetic acid) and the number of leukocytes was counted under a light microscope. Prednisone was administrated to mice as a positive-control in this experiment.
Statistical Analysis Results were expressed as meanϮ S.D. Data were analyzed by analysis of variance followed by Dunnett's test for multiple comparisons with the level of significance chosen at pϽ0.05.
RESULTS

Effects on the Writhing Response Induced by Acetic
Acid in Mice As shown in Fig. 1 , ethanol extract of P. lamellidens (EtOH-ext.) inhibited the writhing response induced by an intraperitoneal injection of acetic acid in mice at doses of 1.5 and 3.0 g/kg with inhibition percentage of 62.3% and 75.9%, respectively. Table 2 showed that all fractions except the n-butanol fraction from the ethanol extracts significantly decreased writhing counts in mice, and the water fraction showed an almost the same inhibitory effect as that of the ethanol extract at dose of 3.0 g/kg. The positive drug, indomethacin (10 mg/kg), also significantly inhibited the writhing response. Meanwhile during the experimental process, mice given the tested drugs were not observed to show any obvious other behavioral changes including excitation, sedation, muscle relaxant etc.
Effects on Hot-Plate Latency Assay
The results pre- Fig. 2 showed that the ethanol extract of P. lamellidens significantly increased hot-plate latency of mice at doses of 1.5 and 3.0 g/kg, with a peak at 1 h after drug administration, while diethyl ether and ethyl acetate fractions also have marked prolongation effects on hot-plate latency with higher prolongation percentage at 2 h. While the other two fractions had no obvious effect at the dose of 3.0 g/kg (as shown in Table 2 ). The positive drug, rotundine (10 mg/kg), also markedly increased hot-plate latency of mice. During the experimental process, mice given extracts of P. lamellidens were not observed to show any obvious other behavioral changes.
Effects on Xylene-Induced Ear Edema in Mice The ethanol extract of P. lamellidens at the dose of 3.0 g/kg remarkably inhibited xylene-induced swelling in mice with the inhibition percentage equal to that of indomethacin 10 mg/kg (Fig. 3) . Only the water fraction elicited a significant inhibitory effect on ear edema at the same dose (as shown in Table 3 ).
Effects on Acetic Acid-Induced Peritoneal Capillary Permeability in Mice The ethanol extract of P. lamellidens produced an inhibitory effect on peritoneal capillary permeability produced by acetic acid in male mice at 3.0 g/kg (Fig.  4) . Of the four fractions, only the water fraction significantly inhibited dye leakage into the peritoneal cavity of mice, and there was no remarkable difference among the ethanol extract, the water fraction and indomethacin.
Effects on Leukocyte Emigration Induced by Car- boxymethylcellulose Sodium Carboxymethylcellulose Sodium (1% CMC-Na, 0.25 ml/10 g, i.e. 250 mg/kg i.p.) induced significant leukocyte emigration in the mice peritoneal cavity. The ethanol extract of P. lamellidens at doses of 1.5 and 3.0 g/kg orally, showed no inhibition on leukocyte emigrations induced by CMC-Na, while prednisone as a positive-control remarkably decreased leukocyte counts in the mice peritoneal cavity of mice (Fig. 5) .
DISCUSSION
The analgesic activities and anti-inflammatory effects of the ethanol extract and its different fractions of P. lamellidens were investigated in the present study. The analgesic activities were evaluated by two aninal models, which could provide response to two different grades of noxious stimuli (in the thermal stimulus and chemically induced tissue damage).
22) The hot-plate test was selected to investigate central analgesic activity, because it had several advantages, particularly the sensitivity to strong analgesics and limited tissue damage. Acetic acid causes an increase in peritoneal fluids of PGE 2 and PGF 2a , serotonin and histamine involved in part, which is a model commonly used for screening peripheral analgesics. 23, 24) The results (Fig. 1) show that the ethanol extract inhibited acetic acid-induced writhing in mice after oral administration for 1 and 2 h at doses of 1.5 and 3.0 g/kg, while the positive drug, indomethacin administered at 10 mg/kg also showed remarkable inhibitory activity. Figure  2 showed that the ethanol extract can significantly inhibit the response to the thermal stimulus at the same doses, and the positive drug, rotundine also exerted remarkable analgesic activity. It has been reported that rotundine's activity may be associated with b-endorphin neurons in the arcute nucleus and supraspinal D 2 receptor. 25, 26) Therefore, we concluded that the ethanol extract of P. lamellidens has a remarkable inhibitory activity in non-inflammatory reactions as well as inflammatory pain, and this activity may be related with suppression of synthesis and/or release of those endogenous proinflammatory substances. Such action was similar to that of the ethanol extract of P. vicina, which showed significant analgesic effect after oral administration of doses at 5.62 and 11.25 g/kg. 27) In the following study, the ethanol extract was divided into four fractions, i.e., diethyl ether, ethyl acetate, nbutanol and water fractions. The experimental results (Tables 1, 2) showed that diethyl ether and ethyl acetate fractions elicited marked analgesic activities in these two models, while water fraction only decreased acetic acid-induced writhing times with a higher inhibition percentage than those of the other fractions. Such data suggested that the analgesic components of P. lamellidens exist mainly in nonpolar fraction, indicating the polyketide lactones isolated from the diethyl ether fraction may possess analgesic activity.
15) The results also suggested that the water fraction possesses peripheral analgesic activity.
Meanwhile, three animal models were chosen for the screening of anti-inflammatory effects. Xylene-induced neurogenous edema partially associated with substance P was selected because of its convenience for handling. 28) Acetic acid can induce pain as well as increase of vascular permeability, hence it is often employed to evaluate the activities of anti-inflammatory drugs. 20) At the same time, since leukocytes emigration participates in the inflammatory process, 29) CMC-Na-induced leukocytes emigration was employed for the anti-inflammation assays in this study. The results show that the ethanol extract of P. lamellidens remarkably inhibited xylene-induced ear swelling and acetic acid-induced peritoneal capillary permeability in mice. However it has no obvious effect on leukocytes emigration (Figs. 3-5 ). This suggests that the ethanol extract of P. lamellidens exerts significant anti-inflammatory activity, especially in the acute phase of inflammation, but it can not affect leukocytes function. The pharmacological data of the four fractions indicated that only the water fraction has remarkable anti-inflammatory effect in two animal models, suggesting that the anti-inflammatory components of P. lamellidens may exist mainly in the water fraction of the ethanol extract.
In conclusion, P. lamellidens, a medicinal ant used in Chinese medicine, was confirmed to exert potent analgesic and anti-inflammatory actions. The results provided experimental evidence for its therapeutic efficacy in the treatment of various inflammatory disorders. Meanwhile, activity-guided fractionation of the total extracts of P. lamellidens showed that the analgesic properties and anti-inflammatory activities of the ethanol extract might be ascribable to non-polar diethyl ether fraction and polar water fraction, respectively. It is noted that active components in such fractions are remained to be isolated in the further studies. 
